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DETAILED ACTION 



Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 8/17/05 has been entered. 



Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 13-17, 24, 26, and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fernald et aL (U.S. Patent No. 6,229,827 "Fernald") in view of Hay et al. 
(U.S. Patent No. 6,278,811 "Hay"). 

Regarding claim 13, Fernald discloses a method of filtering an optical signal comprising 
the stepsof: 

coupling an optical signal having a plurality of wavelengths (Column 4 lines 17- 
22) into an optical fiber (Figure 15 element 10); and 
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selectively filtering at least one wavelength out of the plurality of wavelengths by 
varying a load applied to a compliant support block (Figure 15 element 20) having at 
least a first portion of the optical fiber embedded therein (Column 4 lines 23-54), the 
varying the load causing the compliant support block to apply an axial strain upon the 
first portion of the optical fiber, 

wherein the first portion of the optical fiber has a periodic variation in refi-active 
index along at least a portion thereof to form a fiber Bragg grating in the fiber (Colimin 3 
lines 54-63). 

Femald fails to explicitly disclose the step of varying the load as causing the compliant 
support block to apply a radial strain upon the first portion of the optical fiber in addition to the 
axial strain. Hay, however, teaches a fluid pressure chamber (Hay: Figure 1) analogous to the 
chamber taught by Femald (Femald: Column 6 lines 46-65), which exerts pressure to the support 
block in directions parallel to each of the axial direction and the radial direction of the fiber 
(Figure 1 element P). The support block in tum causes an axial strain and pressure in the radial 
direction on the fiber due to deformation of the support. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to cause the compliant support block to apply both an axial strain and a radial strain 
upon the first portion of the optical fiber. One would have been motivated to apply an axial and 
radial strain to the first portion of the optical fiber as a means of tuning the reflection wavelength 
of the grating according to the teachings of Femald (Column 6 lines 46-65) and Hay (Column 4 
line 55 - Column 5 line 13). 
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Regarding claim 14, Femald discloses varying the load applied to the compliant support 
block as changing a transmission characteristic of the fiber Bragg grating (Column 4 lines 23- 
54). 

Regarding claim 15, Femald discloses the compliant support block as having a 
substantially cylindrical shape (Column 4 lines 23-25), and wherein the varying the load applied 
to the compliant support block comprises changing a compressional force applied between 
opposing ends of the compliant support block (Figure 15; Column 6 lines 46-65). 

Regarding claim 16, Femald discloses the filtered optical signal as reflected fi'om the 
fiber Bragg grating (Column 4 lines 1 7-22). 

Regarding claim 17, Femald discloses the filtered optical signal as transmitted through 
the fiber Bragg grating (Column 4 lines 17-22). 

Regarding claim 24, Femald fails to explicitly disclose the step of varying a load as 
causing deformation of the compliant support block, such that a radial component of the 
compliant support block increases and decreases with respective increases and decreases of the 
load. Femald, however, discloses an apparatus in which the compliant support block inherently 
experiences deformation as proposed. Hay, for example, discloses a compliant support block of 
the same material as used by Femald as experiencing such deformation (Column 4 line 55 - 
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Column 5 line 14, Column 6 lines 44-46). The pressure exerted at longitudinal ends of the 
support block as disclosed by Femald (Figure 1) thus implies a radial component of the 
compliant support block as increasing and decreasing responsive to increases and decreases of 
the load due to its deformable nature. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to vary a load to cause deformation of the compliant support block, such that a radial 
component of the compliant support block increases and decreases with respective increases and 
decreases of the load. One would have been motivated to cause such deformation to the support 
block as a means of tuning the reflection wavelength of the grating according to the teachings of 
Femald (Column 6 lines 46-65) and Hay (Column 4 line 55 - Column 5 line 13). 

Regarding claim 26, Femald fails to disclose an embodiment for which an amount of the 
axial strain is dependent upon an acute angle formed between the axis of the radial component of 
the fiber and the axial direction of the optical fiber. Hay, however, teaches alternative 
embodiments (Figures 8 and 9, for example) for which an amount of axial strain is dependent 
upon an acute angle formed between the axis of the radial component of the fiber and the axial 
direction of the fiber. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to form the compliant support block to have one of the alternative forms as taught by 
Hay, such that an amount of axial strain is dependent upon an acute angle formed between the 
axis of the radial component of the fiber and the axial direction of the fiber. One would have 
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been motivated to form the compliant support block to have one of such alternative forms to 
adjust the pressure sensitivity of the tunable filter (Column 6 lines 44-46, 58-59). 

Regarding claim 30, Femald discloses the apparatus for achieving the method of filtering 
the optical signal (Figure 15). 

Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fernald in of 
Hay and in further view of Pan et aL (U,S. Patent No. 6,240,220 "Pan"). 

Feraald discloses all of the proposed limitations except for a relationship between a 
length of the at least one selectively reflected wavelength and the length of the rigid surface 
displacement as substantially linear. Pan, however, teaches the variation of the filtered 
wavelength as proportional (or linearly related) to the change in the length of fiber (Column 4 
lines 16-41; Column 5 lines 40-56). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have formed the grating such that the length of the filtered wavelength is linearly 
related to the displacement of the rigid surface. Pan teaches such a relationship in a tunable 
grating as advantageous so that the controller may be constructed with a lesser complexity 
(Column 1 lines 37-65). 

Claims 28, 29, and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fernald in view of Hay and in further view of Milhailov et al. (U.S. Patent No. 
5,706,375 "Milhailov"). 
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Regarding claim 28, Femald discloses all of the proposed limitations except for the steps 
of passing wavelengths through the first fiber Bragg grating to a second portion of the optical 
fiber embedded in a second compliant support block, the second portion having a periodic 
variation in refractive index along at least a portion thereof to form a second fiber grating in the 
optical fiber, selectively reflecting at least a second wavelength by varying a load applied to the 
compliant support block, and forming a second optical signal of the first and second 
wavelengths. Milhailov, however, teaches an arrangement of multiple tunable fiber Bragg 
gratings in series operable to reflect different wavelengths of a signal along a common fiber to 
form a composite signal of multiple reflected wavelengths (Column 6 lines 23-51; Figure 5). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have filtered an optical signal according to the proposed method of having two 
tunable fiber Bragg gratings in series as proposed and form a second optical signal of the first 
and second optical wavelengths using the individual compression-tuned Bragg gratings disclosed 
by Femald. One would have been motivated to filter an optical signal using such a method as a 
means of a routing or demultiplexing function capable of attenuating a signal (Milhailov, 
abstract, column 2 lines 1 1-24). 

Regarding claim 29, Femald fails to disclose the second optical signal as formed at a 
third portion of the optical fiber located before the first and second fiber Bragg gratings in a 
transmitting direction of the other wavelengths passed through the first fiber Bragg grating, 
Milhailov, however, teaches such a portion of fiber between the circulator and the first Bragg 
grating as a part of an optical routing system (Figure 5). 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have included a third portion of optical fiber before first and second compression- 
tuned Bragg gratings such as disclosed by Ferhald. One would have been motivated to filter an 
optical signal using such a method as a means of a routing or demultiplexing function capable of 
attenuating a signal (Milhailov, abstract, colunrn 2 lines 1 1-24). 

Regarding claim 31, Femald as modified by Milhailov discloses all of the proposed 
limitations except for a circulator configured to form a second optical signal of the first and 
second wavelengths arranged at a third portion of the optical fiber located before the first and 
second fiber Bragg gratings. Milhailov, however, teaches such a circulator as a part of an optical 
routing system (Figure 5). 

It would have been obvious to one of ordinary skill in the art at the time the invention was made 
to have included a circulator before first and second compression-tuned Bragg gratings such as 
disclosed by Femald. One would have been motivated to filter an optical signal using such a 
method as a means of a routing or demultiplexing fiinction capable of attenuating a signal 
(Milhailov, abstract, column 2 lines 1 1-24). 

Response to Arguments 

Applicant's arguments with respect to claims 13-17, 24, and 26-31 have been considered 
but are moot in view of the new ground(s) of rejection. 
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Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael H. Caley whose telephone number is (571) 272-2286. 
The examiner can normally be reached on M-F 8:30 a.m. - 5:00 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Kim can be reached on (571) 272-2293. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAJR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Michael H. Caley 
December 20, 2005 
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